:"iﬂ}-'Proposed Dosage’ R T .
_'{-_'5 For EIB, the recommended dosrng is 1 mhalatlon (50 mcg) at Ieast 30

'_-fi_‘i minutes prior to exercise, with protection claimed for the majority of patlents
o 'out to 8 hours in 12 and above, and to 12 hours in4 to11. -year olds::

- Spetific comments on the proposed changes in the labelmg are contamed i G

o section 11.0 of this review.

40"

os0

7.0

'Formulatlon

i " There are no dlfferences proposed forthls mdrcatlon compared wnth that of thef' o
marketed Serevent Diskus formulation. . o ; : . .
CHEMISTRY/ MANUFACTURING CONTROLS

<. Formulation R o ‘ RN L
The relevant formulatlon used in the US clinical tnals was the same S
+. formulation as the marketed Serevent Diskus (i.e., salmetérol 50 mcg in o N
.- lactose to 12.5 mg weight) with the placebo Diskus containing the lactose, but o
no active drug substance. An exception is that the 100 mecg and 25 meg. . ;

- doses administered as comparators in some trials were achieved by altenng
" the-amount of active: drug / blister.. Note that MDI formulations of Serevent.

f;_-';‘_-and Ventolin were used as positive controls, as was the Serevent: ) SRR .’forff
. Diskhaler. The latter is not a US approved product, but has ‘a srmllar drug
+ formulation to the Diskus (lactose/salmeterol xinafoate blend)

. PRECLINICAL PHARMACOLOGY / TOXICOLOGY

- Thiere are no additional toxicology issues for this sNDA (except for Iabellng B
~.- regarding multiples of human exposure for children aged 4 years) given the .

- recent approval for the drug product, along with the fact that the proposed - . -~
.- pediatric indication is only down to age 4 (i.e., not'down below 2 years of age R
- for which specific young juvemle animal studles rmght be needed) oo
- CONDUCT OF THE REVIEW T

ThlS medlcal officer review was. conducted in the foIIowrng mariner: PR
T a);-; o 45-day filing review - This review was conducted by Sue Johnson
i clinical'reviewer from DPDP, and identified no fi iling issues. At this’

o : time, there was: also a decrsron not to seek DSI audltmg of the' study

S sites.

) A full review of the t‘ ve US plvotal studles (see table) was conducted

= ~ first to evaluate the claimed indications.: Note that the sponsor
.. considers SLGA2002 to be supportive; but was:considered by the -

_i-.... reviewer to be pivotal because it is'an adequate and well-controlled US SRR
. study of the relevant dose done in'an appropriate setting.- The non- us - - o

.. " studies and other data were considered as supportive and rewewed in S

; ~: an concise fashlon mamly focusmg on safety or any eff' cacy data

2. (vol 1 00"1 page 27 proposed Iabeling) of SE1-001

- NDA20;692?'SE'1-00'1':_§_ii_' R
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- which refute or augment the data from the pivota trials.- A

Study . i _
Number - Study design - . Doses Examined T Enrolled s
- : Randomized, double- . . :

Range

-SLGA2013 dummy (DD), X-over _- 50, 100 mcg Diskus, 42 mcg MDI, placebo :: - 240 - 12.35
.| SLGA2017: " Rand, DB, DD, X0 - 50,100 mcg Diskus, 42 mcg MDI, placebo - v 29 ~42-238
.| SLGA2002' .. Rand, DB, DD, X0- 50 meg via Diskus, Diskhaler, vs. placebo - © . 22 . 4538
- | SLGA2003- Rand, DB, DD, XO ' - 2. 50megs. 50 meg Diskus, Placebo ~. . 24 .. 4.1y
| SLGA2014 . Rand, DB, DD, X0 .- - 25, 50 n?Eg Diskus, albutero] 180 mcgipla’cébo;i_ 26 . . 4.1 _

T Pafients — Age

10 6) i Areview of the sponsor's ISE was conducted. The total amount of DT
- data, particularly in terms of exposure and number of similar studies, .. .-

' resultant information, - -

) - The total amount of safety data for this collection of single dose studies
- "was not substantive. Therefore, the ISS for the pediatric indication ..+

~ supplements; The FDA perspective on the ISS will be found in Dr.

1 Johinson's medical review for 20-692 SE1-002. o BRI

) . Finally, a limited audit/check-of the data provided in study report line- - -+
- listings was conducted utilizing CRFs.: The purpose of this ‘random’. -

.- was limited, so that the integration was also limited in scope as was the - B

i - (submitted with SE1-002) contains a comprehensive ISS; covering b’o"th"f o _" =

“audit was to assure that the primary data asrepresented in the CRF '."j : R

1. 'was-accurately reflected in'the line-listings and study report. No - - L _:':;. =
. patients withdrew or died-in the newly submitted studies, sothe. .~

. sponsor provided no CRF§ with the submission. However, they were. -

.- asked to provide CRFs randomly chosen from the pivotal studies: - T

- - patients 9956 from SLGA2013. (study site — Kemp) and 12579 (site = Blake) from . .

' 8LGA2013. A full check of demographic recordings, medical history; vital .

- signs at screening and visit 1 and spirometry listings for visit 1'and. . " -

©“Serevent Diskus administration show no discrepancies with line listings,

. -and the calculations of all in FEV, appear accurate.  No signalof - ...

~-random checks. . - O T P Nt I S

. No-auditing by DSI of study sites was requested for this application, .

. since this moiety is already approved for this indication in ages 12'and’ o

1.0 " abovein an MDI formulation and-given the divisional experienceand ...
© pastaudit results of trials submitted by this sponsor.’ No reasons for

- © - requesting an audit were identified in the course of the review.

Abbreviations used: AE - adverse event; ATS - American Thoracic Society; EIB — exercise-

* induced bronchospasm; ECG - electrocardiogram; FEF25-75% - forced expiratory flow in the

. middle half of forced vital capacity; FEV1 - forced expiratory volume in one second; FvC- . _

forped'vital capacity; LOCF - |ast observa_tion carried forward; PEFR - peak expiratory flow:

. rate; PFY - pulmonary function test; MDP] - multi-dose dry powder inhaler; DD - double- . -

. Product, MDPI 100 - 100 meg Serevent Diskus product; MDI - metered-dose inhaler. .l

" NDA 20-692 SE1-001

. problems with data transcription / representation were found from these :.- e

- ~dummy, DB ~ double-blind, XO - cross-6ver; MDPI 50 — 50 meglblister Serevent Diskus ~ - .




'(Serevent unless othenmse clanf ed)

'CLINICAL STUDIES SUPPORTING THE EFFICACY AND SAFETY OF
‘SEREVENT DISKUS IN THE PREVENTION OF EXERCISE-INDUCED
 BRONCHOSPASM IN PATIENTS AGES 4YEARS AND ABOVE '

'STUDY SLGA2013* -~ |

'3 1-:“A Randomized, Double-bllnd Double-Dummy. Slngle-Dose Four—Way
‘Crossover Comparison of Salmeterol 50-and 100 mcg via the Diskus,
‘Salmeterol 50 meg via the metered-Dose Inhaler, and Placebo for the - SR
Prevention of Exermse-lnduced Bronchospasm in Adults and Adolescents w__: B
 with Asthma.” [sponsor tltle] L Co N A R SR
ObjectrvesIRatlonale LR . \ EIENS EERTEE
"1?.-_ " " To compare the clrnlcal eﬁ'cacy of 42 mcg from the salmeterol MDI and§ R
- i+ 50 and 100 mcg doses via the Diskus to that of placebo in the .

e prevention of EIB in patients 1240 years of age with asthma.

:'7}'?_; 2 . To compare the safety and tolerabiiity of single doses of salmeterol
SR admlnlstered via the MDI to two doses from the Dlskus ;

'De5|gn

. Thiswas a two-center (Austln TX Howland Pl; San D|ego CA Kemp PI) L

jf.j:_'j- randomized, double-blind, placebo and positive-controlled; 4-way cross»over _'

" conducted in the US between the dates of June 15 and December 18; 1995, .

- Enroliment was planried for 24 evaluable patlents 12 =40 years of age with a G e
" 'diagnosis of EIB. Noté that although the sponsor terms this'a double-dummy .. | - R
- design; it actually utrllzed three devnces one MDI and two DISI(US devuces |n:_§.: o
.. -each patient.: R A L

- Summary of the Study Protocol (mcludmg amendments) f-. RN
SBopulation o T e S
" Non-smokmg patrents of the appropnate age were: recmlted if they had a R
diagnosis of asthma by ATS criteria and a history of EIB. At baseline, patrents}@_‘ fo
were to have an FEV; of at least. 70% of predicted and had to havea-- - - . R
demonstrated fall in FEV, with exercise of at least 20% from the pre-exercnse
testing. Patients had to be able'to withhold medications pnorto testing.- .
- (notably, albuterol — 8 hours, salmeterol for 48 hours) and were restricted from':: A
o recelvmg any mhaled parenteral or oral cortncosteronds for4 weeks pnor to -
téesting., - B R Lo e o
Treatmerit Visits

Single blind dose’ of placebo (basellne) for V|3|t 1 (to repllcate the FEV
‘rfresponse) foIIowed rn random sequence by I

3. _:...5'(voI'1';00_6, page 33)_'o'f 3'5'1_00-1 e .




- . salmeterol MDI 42 mcg plus Diskus placebo;
. salmeterol Diskus 50 mcg plus MDI placebo;

- salmeterol Diskus 100 mcg plus MDI placebo.
- Diskus placeboes plus MDI placebo - ..

- testdays, with subjects using Ventolin dosed as needed between visits.
Ais_lgn.mmto'l'__._rea__'map_t CoEL e e
‘Al eligible patients were to receive all treatmenits over the course of the study.
Patients who dropped out, however, were not to be réplaced. LT e
Blinging o
Active medications and their matehing placebos were supplied in identical -_

- was'used. @ .
Dosing =~

the morning of test days (between 0600 and 0830):
Tablez P R R

[ | _DeviteA | DeviesB | DevicC

- | Treatment . [ WMo Diskus 50mcg | _ Diskus 100mcg | .

' ~ MDPI 50 .2 phffs placebé 1 biister active . 1blister placebo |
"~ MDPI 100 B 2 puffs placebo _ _ 1 blister placebo .- 1 blister active -

. ‘ N MDI | 2 puffs active (42 meg) 1 blister placebo e ‘1 blister placebo;
. n -+ Placebo |. 2 buffs placebo 1 blister placebo - 1 blister placébo

 Exercise Testing = B R
- Serial spirometry was to be performed immediately pre-exercise; and at 5, 10, .
+15; 30-and 60 minutes post-exercise.: Triplicate determinations were. - - .-

- recorded.: The exercise challenge was a stepped technique utilizinga =~

- conditions), although-'eXErcise‘in':step lll could be stopped if the subject B
- became too symptomatic.: The patients breathed from a 170-liter reservoir - .
- containing compressed air, to standardize for humidity. B
- To be considered for enroliment; all patients had to have a drop in FEV, of at -

- least 20% following exercise compared to the pre-exercise value.: Any subject -

- with isoproterenol MD! (Isuprel) if within 3 hours of initial exercise testing for -
that'-day, or Ventolin if beyond the'-secpnd-exercise testin'g.'_fi Any patient . - SR

" NDA 20-692 SE15001

o hger

There was to be at least a 3-day and no more than & 14-day bér’iOd'betWééd%- '3'-1 R

- metered dose inhalers/canisters and dry-powder inhalers. Since thetwo ™ ;':_ o
2 salmeterol products (MDI vs: MDPI) were so different, a multidemmy'deSign_'_;’_ o

Three devices were distributed to each patient, for adhﬁiriiéﬁé_fibh as folows .

- performed-at each time point with the highest of the three FEV, readings. - .

.~ treadmill, changing the speed and incline to achieve a heart rate of at least L s S
- 80% of the predicted maximum for age. The duration was to be 10 minutes (21~ - R
- at minimal workload; 2 minutes at 2/3 target work load and: 6 minutes at target L

- who experienced a fall of more than 40% was to receive rescue treatment, . .




andard dose of rescue (2
stit atday. - o L e
» patients underwent predose FEVy assessment to assure © L
- 'stability of disease (within 12% of screening FEV.). If the patient metthe = . e
- stability criterion, the first of the two exercise challenges was to be done at oo
“approximately 0900; timed for 30 minutes following dosing with study I
"r'h'e'dications._g The second was performed 8.5 hours following dosing. ifthe ©
- patient had recovered to at least 70% of the baseline FEV, recorded pre- .~ =

-‘e‘xercise'on thatday.. iR
"A':s"s'és'sments,:_ Co
- Efficacy Evaluations:

The primary efficacy measure for ths study was the percent fallin FEV, SRR
~. "following exercise. -Also analyzed was the minimum FEV, achieved (asa%of !
i;ji'pr'edicted)'and-'a'categoﬁcal analysis of patients who fell <10 %, those whofell SR
- between 10% and <20%, and those who fell 20% or more in their FEV,..... .0 - =
Safety Evaluations © .~ R T R IR IS A SRRV
The following safety measiires were collected in the study: adverse events, . SITIS
- physical findings; and pre /'post-study clinical laboratory evaluations and- 12~ Lo
leadECG.: . . T S

M_édica'tidn/EXQ: osure Restrictions. -~

"8 'or more hours since any _bédk-ub Véntdlih‘dse}_ o L .
.6 °or more hours post-caffeine exposure B
-4 or more hours since streruous activity or exercise - .. NPT
- 2'or more hours since more than 15 minutes of cold expostire U S
-+. 5°or more days since completing treatment for an asthma exacerbation L
"‘Ef@mmét_ér_sff . S T LRI TR RE s R DT
. The primary variable wag-an:a'SSéséme'hi‘of the percent fall in F’Ev;fouowmg;:_’. LT
- exercise, based on the lowest value recorded during the first hour post-- . -0
-exercise. The percent fall was to be compared amongst treatments utilizing - ST
© an analysis of variance F-test based on a crossover model with terms for.
subject, treatme'nt-,‘perioq.and”car'r'yOVer._ The minimum FEV, was assessed - - T
- using the same testing. The categorical comparisons of FEV, were based on .-
- non-parametric statistical testing:: No correction for multiple comparisons was:
- planned bythe-spons‘or.j__ ;--'5:';_-5'2_'_;_;::*:”;} S T R S T
Statistical / Power considerations .- S T T R
____—_"'_'_"—‘—'—-—-———-——-——- D Lo Y LG
‘ Sajm'ple'.'size calculation: data f'rom'preyious EIB studies indicated that 14% = R
‘was a reasonable assumption for the SD of the fall i‘n_'FEV,f post-exercise. = TR
Based on this and the ANOVA F-test crossover model with a significance level " .
-of 0.05, '_a sample size of 24 was reported by the sponsor to offer a >80% S

L oonee




K : power to detect a 12% dlfference between any two treatments .
. The analysis was desrgned to be an intent-to-treat analysis, based on the
S available data from any- patlent who recelved study treatment
‘ . 8.1.313 :_?-_:iAmendments to the protocol: | LT .:'-'~ S - SRR
PRI - There was 1 protocol amendment mstrtuted after enrollment began to clanfy

. laboratory / ECG criteria that should have no srgnlt" cant rmpact in the"
o lnterpretatlon of the: results.: .- .. BERTREE

..Flg“rel : Procedure.Grag. h|

Trestm e ™ " .

. Wiy Y2
T 2 BTN L

Iderwﬁmrl_:_
MaceajHicory -
Vel igre | 0 -

T L e | B

Physical Examineton .
FEV: Puproduchity Amesament
Sedal Vial Signe sind Bpirrry

o Advare Evert Axsazemant -
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X
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“received randomized treatment completed the study. Only 3 visits were not
cond_ucted within the 3 - 14 days’ called forin the’ protocol, one each at vnsrts

~than 3 days).

; Demographrcs tabulatlons reveal most patlents were male and Caucasran (19
-and 22 out of 24m; respectively). There were 4 subjects 15 years or below in
-age, with 2 more additional teenagers.- The majority of subjects were in their -
. 20's. Most patients had a long history of asthma (more than 5 years), wrth the
.- mean screening FEV, equal to 3.71L (85 5% of predlcted) and amean
maxlmal fall post-exerclse of 31 5% e L .

o NDA 20-692 SEl-OOl




,'Céhzéﬂrr'eh't'lllhe'ssjlbrhgé D L ARSI
- The sponsor lists a'summary of coricurrent ilinesses by body system. A
- neurologic, skin or musculoskeletal systems.. . -

- oral contraceptives, OTC headache, and vitamins. Notably, few patients -
. single blind visit 1 and the placebo visits (where 3, 5.and 7 patients ..
- respectively needed rescue, primarily with Ventolin). During the active -

- (during an MDI active treatment visit).

- Efficacy Analysis- . - -

-~ Data set analyzed;'; o

.+ the sponsor.- R T A
" 'FEV, response to exercise challenge. .

 the first hour'following'exercise testing. Note that the line listings for PFTs ST

Exeréiéé N :' 'Spirb.rﬁét'r‘y__‘ Visit 1 - L e
Challenge .~ ' assessment: FEV, [SE} (%) ~ ~ Placebo : : " MpJ: C

#105hr__ Preexer. - 372L BIL. 401

o ... 38T 388 .
S oo Postexer. - 264 [244](-29%)  2.45(3.39)(32)  3.66 [2.591(-9) " * 3.41[3.54)(-13) : 3.54 [2.69)(-11) |
#285hr . .. Pre-exer, 3681 . 363 . . 407 . .396.. . . 4.08

“For the 8.5 hour challenge, the placebo data were contributed by only 23 and o
‘22 patients respectively for the pre and post-exercise studies (due to patients *: -
"' exacerbating prior to completing the exercise challenge), the n =24 forall- - S
-other data: In all cases; active tréatment beat placebo in pairwise testing of -

‘such comparisons at both 0.5 and 8.5 hours. -~ - -

both time points, even if adjusted for multiple comparisons by any of the

majority of subjects had concurrent inesses, but these fell primarily into the : .
- Concurrent medication use was largely unremarkable; 'pri'm'a'ri'lyf:c':o'hsi's"t'in'g'df PR

;- needed rescue medications at study visits, except for the screening visits, th'e:i o

- treatment visits, only 1'subject needed intra-testing treatment with Isuprel ~

~ The primary analysis for efficacy was the niaximurﬁ:bercén-t”féll in FEV, within~

_ MDPI50_ - MDPI100 | -

- Post-exer. ' 2.63 [1.68)(-29%). ' 2.60[3.01)(-29) . 3.53 [2.67]("-%‘5) 328 [3.21)(-17) 345 (2.94)(-16) |

. the mean maximal percent fall in FEV,, with p values less than 0.001 forall =~ =

Note that, per Dr. Gebert's review, the p-value for the most relevant e
‘comparison - placebo vs: MDP! 50 - would remain statistically significantat =~ . R
USU&I




~'Note also that these patienits displayeda very reproducible responseto il
xercise, with the screening 'mean fall in FE V; = 31%; the Visit 1 ‘single-bling- -
- test showing 29%,;-'and'the'plébébb'testingbeing in'the 30% range as well, : G
“For pairwise testing between actives, the trend towards supériority of the MD| RN
“'compared to MDPI 50 was statistically significant at the first test (p=0.037) -
-and close to significant at the second (p = 0.055).- Otherwise, all pairwise .~ o
-comparisons of active were not significant. It is interesting to note, however, - = -
“that in addition to the MDI-appearing more 3efﬁ'cacio‘us'th'an the 50 mcg Diskus
dose, there is a trend towards the 42 mcg MDI dose providing more protection o
with a longer duration of that protection than with'the 100 mcg Diskus dose. .. -
‘Similar data'were seen for the minimum FEV, analysis, with all activedoses .\ -
beating placebo at both time points, and with the MDI superior to the 50 meg .o
Diskus at both time points (p =0.026; 0.027 respectively), with noother . . - .
significant pairwise differences seen; - Lo s e
The categorical analysis provided similar and complimentary data to the :
“‘analysis of the mean response. These data are' summarized in the table .
. below (note that patients unable to conclude

iricluded in"the220%-cate'gory):gj; B
Tabled L

an exercise challenge were

[Challenge ]
v % fall

' .'Pl'a.céb'o_': T

MOl

(N): - (% total)
24 -

(N) (% total)
24 \

MR S0

— WMDPITOD ]
(N) . (%total) | o
24 '

0.-5 hour _

(N)- (% total)
24 '

< 10%

4

(17)

16 (67)

15 (63)

> 10%. < 20%

1

(4) _

) -

(25)

2 (8) .

4~ an-|

.. = 20%
- 8.5 hour

19 . . {79)

-3 (8).

7

5-.

. (21)

(29).

< 10%

3

3

2

&)

L)

10

~— @2

TS 10%, < 20%
> 20%

2

. (&)
19

(79)

T

. (29) |6 (26). |8 (33).

@7 @) (e ey |
3 This 'anélysis' revealed significant differences for all active treatments vs,
- placebo, though there were

“treatments. .o

no'differences in pairwise testing of the active TR

“Afew things regarding the data analyzed in this faskion are' worth'noting.. .~ .\ o
' First, these data confirm the well-described finding that the fall in FEV, froman - N
“exercise challenge is'a variable response, since 5 of the placebo patients - -+ - - -
* failed to fall by 20% of more at either time point (despite having done so at . A
creen and Visit 1). ‘Second, although salmeterol is still somewhat protective. - .
‘at the 8.5 hour time point, if one focuses mainly on “fully protected patients™ -
(i.e., those with < 10% maximum fall in FEV,), there is a waning of the. . . oo
‘response to where the minority of patients are “fully protected” inthe Diskus =
groups. * Third; salmeterol in any formulation is not entirely protective for all SRR,
patients, with between 8 — 29% of patients still having a positive exercise T

‘NDA20:692SELOOY
e T T Pagenr T

0968




: 5challenge followrng dosrng Both of these Iatter two pornts need to be
-~ captured in labeling (as they are.in the current Serevent MDI Iabelmg)

8143 SafetyAnalysis

~‘of 24 subjects; with each patlent receiving all treatments over the course of -
. 'the study. No deaths or serious AEs were reported in thls study. and no
'3patlents were withdrawn for an. AE Co : .

- Adverse Event Occurrences

8.14.3.1

- ‘treatment group orin a single actrve treatment group where no occurrence
- had been noted with placebo ' Lo o

' Table 5

" "The safety’ analysrs mcluded all patlents who recewed any study drug, a total :.. R

- The following table depicts all AEs that were erther reported in more than one: R

Placebo ~ MDI . MDPIS0 —— MDPIioa

f‘d""f"“E‘"’"t L New New o New N

Total Pt, Numbers 24 Lo 24 . 24 4
' 'Numberofpatientswrthanyevent CoUs@EN L TEe) 33 e
o ENT ST AN @) 3 0 3(13) ¢
| throat imitation R _-E'; Lo 2@ e L 3(13)
nasalcongestion - - a@). . r@) g SRR R
[Newro.: - headache 1) 1) 4@ 14) .
sleepdisturbance. . . 1@ 0 e AL R N
Respiratory -~ "“ . cough " 0) 1) el o
Gl . pain/discomfort - SR NO RREERY N7 SR D -

Musculoskeletal .. cramps/spasm - - I I r ?.:"1' (4) S0
G_Uj'_-_-ﬁ_t‘:: _; _- j- “uterine cr‘amplng-_!""_.__- 0 0 '__.;_j:_:?.'.:'-t)_:ﬁ'- T '_-_ 1(4) -

irritation appearing to be related to active treatment. It is notablé that the -

- particufarly the proposed dose." ‘Clearly this database allows no firm:

- due to the triple-placebo desrgn (i.e., three placebo devices utilized). The -
: ventricular extrasystoles were noted over 2' minites during exercise for the
~*patient listed, and ‘only. noted during the MDI arm.  This at least raises the -

L -MDI compared to either dose of the MDPI
81432 é"Laboratory Abnormalities / Changes | S
Lo _;,There were no signals detected in Iaboratory exammatlons Slnce

- laboratories were done only pre and post—study. attnbutron of any
~"abnormalities would be dlff‘ cult in any case. _ g

'Vltal Slgns

81433

1 NDAZO 69zs 1-oo1 S 09/16M8

: R S
oV axtrasystoles (vent): - .10 07 4(4) Ll B R '
0

"~ Overall, these data show reasonably comparable tolerabnllty with' only throat E "
- total number of AE reports for the MDI is higher than either dose of the MDPI Bh

: conclusions about relative safety or even tolerability of formulations; howeverE s

- due to its small size and the limited exposure to each formulation, as well as =

- possibility of greater salmeterol systemic exposure for thls patuent frorn the S




“Mean values for blood pressure and pulse rate were presented pre-and post-
‘exercise by treatment and showed no clear treatment response when - -

~therefore would not be likely to reveal any information which would be .
~discriminative for relative effects of the 3 formulation tested.. There were =

-connection to study drug exposure. - -
‘Conclusions - - L
Efficacy Conclusions:

8.1.5.

;l

“prevention of EIB for patients prone to exercise-related fail in FEV, when

20% fall in FEV, at that time point (though the minority fell by less than:10%). o

8452 Overall Safety Conclusions -~ .~ . - S SR
. The safety data generated in this sort of study are limited in their utility, since: -

not appear to be any clear signal of a prablem with tolerability of the -~ . -

fc_'_>r't_h'is indication =had _t__he highest occurrence of AEsroverall.@_ P

S sy
X L . ON ORIGINAL - SO

- NDA20:692SE1.001

o oonems

-compared to the data from the placebo group (with no clear indication of : 35}‘5}
_ more systemic effects of the MDI compared to the Diskus). - S D

- ECGs, like the laboratories, were only performed pre and postireatment,and

--'some minor ECG changes noted in 3 patients, 2 developed changes from'-.:_ _f_: 51 - S
. pre-study to post-study; one reverted from abnormal to normal over the - L
- course of the study. None of these appear to be convincing for-a causal TN

. used episodically and when delivered 30 minutes prior to exercise. -Although S
+ this protection clearly wanes by 8.5 hours, most patients still have less thana ' =
- Although the MD! appeared numerically (and by some few analyses, -
“statistically) superior to the MDPI, it is clear that the Diskus considered on its Lo
“own was effective.’ Interestingly; there is little indication from this study that ..~ .= - -
the 100 mcg dose confers much additional protection when compared to the R
50 mcg dose of the Diskus. Both appeared numerically inferior to the MDI, - T

the exposures are brief and the sample size is small by design.’ There does: " Sl

. formulations.. If total numbers of AEs are' considered: there were many'fewe'lf-_-.; S
-+ in'the MDPI 50 group compared to placebo, and the MDI -~ already approved Lo




STuDY sLeazotr

8.2 o
L "A Randomized; Double-blind,

Prevention of Exercise-Induce d Bronchospasm in Adults and A dolescents
Objectives/Rationale’ = -

.- To compare the :céliniéé'i"éfﬁéacy.c;f salmeterol MDI 42 mcg versus.
3 prevention of EIB in patients 12-40 years of age with asthma. . ..

ST .+ administered via the MDI to two doses from the Diskus.. =~ -

“This was a two-center (Jacksonville FL = Blake PI; Aurora, CO = Peariman
~"Pl), randomized; double-blind, double-durmmy; '

17,1995 and April 8, 1996 (essentially,

823

“Amendments to the protocol - R
“As with the former protocol, there was 1 amendmient instituted justas. .
gf"erjr'ollment began that-clariﬁed'laboratory/ECG criterig:: .
‘Results ... oo

' Study population characteristics; -

- Twenty-nine subjects between t
“the study and randomized (one’ _ due |
to retumn).. 6 additional patients were screened: but not enrolled; with 5 of -~
‘these failing to be enrolled due to fail > eXe -2
-either at screening‘(3'patie'nts):oir:a't'Visit; 1'(2 patients). One patient failed to
.- beenrolled for “other” reasons. -A'total of 9 treatment visits ~ excluding the © - :
- follow-up and screening visits - were not conducted within'the 3-14'day =~ -
.~ window called for in'the protocol. wit

-~ targetat visit 5. Overall; though, co
(86\-%100%).:'@___ S

he ages of 1210 38 years wers enrolied inty

4 (vol1.008, page1)of SE1:001.

- NDA 204692 SE1-00

__ ‘ Double-Durmmy, Single-Dose, Four-Way A R
‘Crossover Comparison of Salmeterol 50 and 100 'mcg via the Diskus, SRR PR S
Salmeterol 50 mcg via the metered-Dose Inhaler, and-Placebo for the: . -

 + treatment with 50°and 100 mcg via the Diskus to placebo in the - -

- To compare the safety and tolerability of single doses of salmeterol ©

_ placebo and positive- R
' controlled, 4-way cross-over conducted in the US between the dates of July -

of these 29 was discontinued due'to a failure - - .

ure to complete the exercise challenge - -

h one visit occurring before the 3 day ;';3-:. . AN o
mpliance with visit dates was quite high .~




- -As opposed to study 2'013;"th‘e-d_emographic's revealed a more even balance L
- in-gender; with somewhat more females than males (17 and 12 respectively).:: = - o
-'90% of subjects were Caucasian, 10% (3 patients) were Black; and noAsians . i
or His ' age-was approximately 24, witha - ST IE

- range of 12 - 38 years. There were.7 subjects who were 15 years old or less; N
- with the majority of the subjects in their twenties; S S SR
- Comment = As opposed to the prior study,
- were a bit more varied, with more females,

the demographics of this study IR R
a more heterogeneously aged- B
: population and a few more rhinorities. Whether an y differences in treatment. o
Lo ] compared former can be attributed to the . i

-anaIySismoregeneralizable.-' e T T T R IE ST ST
- Most patients had a long history of asthma (23 with asthma for 5 or more ' - s
©: years), with the mean screening FEV, equal to 3.29 L (90.4% of predicted). - AR
- with-a'mean maximal fall post-exercise of 28.3%.: AR S A AR
5 :Concurreﬁtzlllness(Dm‘gsfj§’j*1f:_;:; S - R TE T SR R A
.. The'sponsor lists a summary of the concurrent illnesses by body system. T |
<+ ‘Although the majority of subjects had concurrent illnesses, they fell primarily'f_'_i;_ A
into the ENT or musCuloskeléta_l systems. R FSEEE SEI
- Concurrent medication use was largely unremarkable, primarily consisting of -
al C headache/pain remedies.. - - - el LA R
*” Notably, few patients needed rescue medications at study visits, except for thei: =
- screening visits, the si ind visi eV "

3;2'.'4'.-'1;'1_'_

S 8.2.'4'.‘2:1_ o

82422 : F'E\:/,*re"spbnée:toééXéfcﬁiSé-CHéH'e_ﬁg'e'_ |
G _‘Thfe.'prima'ry'analysis-fmefﬁcacijafs-:theﬁma
. the first hour following exercise testin

Treasonable job in conducti g the test
‘and time of dosing. =~ - R

xnmum percent fall in F EV-{ within- | : :_
g. Review of line listing showsa - B
s with respect to the targeted-'sta'rt"tim'es._.-_ Lol

N AT Pagels. oo




Table6 .

[ Spirorrletry:

Vlslt 1. . -

‘The % fallin FEV, data are summarized in the table below:

Exercnse . oo _ : _ o : _ IR DT
' Challeng_ assessment’ | FEV, [SE} (%) - Placebo | . - MDI' " | Z_MDPI'50.: : | - MDPI 100 e
#1:0.5hr . | Pre-exer, .. |3.20L 3.20L _ 342 3.36 _ 3.40 N PR
e o | Postexer, | 2,51 [2. 341(-21%) 2.59 [2. 541(-19) $3.27 [1.53)(-4) | 3.08[1 61](~B) 316[1'72](47)_-_ T
#285hr" | Pre-exer. 322L _ 322 I 351 [3ee 347
AR Post-exer 2.45 [2.20)(-25%) | 2.60[3. 03](-20) 3.20 [2.12)(- 19) 2.91[2.57(-14)-

"3.08 [2 15](-12)

'_j;;;' ‘Note that for screening, visit 1 and the MDPI 100 groups; data are contributed
by all 29 patients, but only 28 contributed to the placebo, MDI"and MDPI 50..

0.047, with p values of <0.001 and = 0.006 for the MDP). 100 comparisons. -

time point, with all other pairwise comparisons of actives msrgnn" cant; .
:In this ‘study, aci/ustments for mult/ple comparisons, 'such as the Bonferronl i

‘8.5 hours insignifi cant. _ : : .
Similar data were seen for the minimum FEV analys:s w:th all active doses

both time points (p = 0.050, O 003 respectuvely). WIth no other sngnn“ cant..
pairwise differences seen.:

The categoncal analysns provsded surnllar and compllmentary data to the
‘statistically beat placebo at 8.5 hours (p = 0.055) even without correction for -
“multiple comparisons, nor did the MDPI 100 (p = 0. 135).. No significant :

challenge were mcluded in the >20% category) i
Table7 S

Challenge . _ ;Placebo___: o MDI _ . MDPI 50 .. MDPI1OO |
S %fall ((N) . (% total) -'(N) (% total) _'(N) (% total) | (N). .- (% total) | -
0.5hour |28 - . : ... 129 . .
o <10% (11 . (39)° 20_ (71) 16_ (57) 121 . - (72)
- 210%,<20% |2 . . (7) |6 . .(21) |9 . (32) 14 . (14)
A 220% | 15 - (54) |2 (M 13 (11) | 4 - (14)
G 85hour _ _ _ R R B
e <10% |9 (32) 19 (68) |15 .. . (54) [ 13~ (45)
210% <20% | 5 . (18) | 5. (18)- | 6 (21). |18 - (28)
o 220% 14 - (80). - | 4 (14)- |7 (25) (8 . (28)

ThlS analysis of the data helps explain why there may have been a less
convmcmg effect of the proposed dose of the DlSkUS relatlve to placebo

NDA 20-692 §E1-00

i '09_/16/9833 RS

: assessments. In all cases, active beat placebo in pairwise testing of the mean . x
- maximal percent fall in FEV,.- For the MDP} 50 comparison at the 0.5 and 8.5 AR
- hour time points, the results of significance testing showed a p<0.001-and p=: - |

Thep values for the MDI vs. placebo comparison were less than 0.001 at both;' ) "_'
time points.. The MDI was statistically superior to the MDPI 50 at the 8. 5 hour SR

“technique; would have rendered the MDPI 50 vs. placebo palm/lse results at - IR

- beating placebo at both time points; but with the MDI superior to the DlSkUS até . B

‘analysis of the-mean response, although in this analysis, the MDPI 50 did not R

- differences were seen between actives by this analysis. These dataare. =~ - I
- summarized in the table below (note that any patnent unable to conclude a oo




‘comlng from thls study The populatlon enrolled may not have been o
- sufficiently diseased to sensrtlvely identify drug effect, since only- about 50% of:

visit. ' (This could be inferred from the mean % FEV; results as’ well).”In any
-~ case, judging from placebo data presented in the above analyses, there were .
© “many fewer patients who clearly maintained a positive exercise challenge with -

" “the actives to show clear superiority:- In fact, the percent of patients . .
- maintaining a fully protected status (i.e.; fall 6f FEV, < 10%) in the MDPI 50
- group'was numerically higher in this study than in 2013 yet statistically, the

hour duration of action, it could be argued that this was more on the basis: of
‘the population enrolled rather than a true farlure of the drug to “work e

"Safeg Analysis

" 'The safety analysrs rncluded aII patlents who recerved any study drug
- treatment, a total of 29 subjects, with-each patient receiving all treatments -

 s2as

-study, and no patients were wrthdrawn for an AE
Adverse Event Occurrences - 3 =

‘The following table depicts all AEs that were reported elther in more than one
‘treatment group, orin a srngle actrve treatment group where no occurrence '
. “had been noted wrth placebo _ EEEITE T

82431

subjects had a 'positivé! exercise test by the sponsor's criterion at the placebo L
* ‘repeat testing in this study than in 2013." Hence, it would have been harder for-_ L

-comparison to placebo at 8.5 hours in this study would not be significant by an- _
-adjusted p-value. If one considered this a ‘failed study" for supporting the 8. 5: Lo

‘over the course of the study. No deaths or serious AEs were reported m thrs : .

3 Table 8 - | I A o

S N . Placebo . MDI- . MDPISO MDPI 100 S

- . AdVﬂl‘SG EVOI’“_ N . T - N (%) ;'_ o N"(olo_)_';; ("/u) o N (%) - e

Total Pt. Numbers . . . .28 . 28 .. . 28 2 '

3 Number of patients with any event - . 0(0) .~ 4(4). 3y 1)

o ENT- . - Throat Irrlta‘tlonff‘_;-:‘_' SO I (/) BEEENY 1 @)

- uth*;é;i\— TR P I ] '1(4) S e

- Gl s vlralGllnfectlon 0 0 1@ e
Nausaalvomltlng S Tl 0 _ 1(4) 0.5 :‘: E __:."""0- o
Musculoskeletal - o paln' 0 o 0 1 @ ' 0

. There seems to be no signal of any clear treatment-related occurrences, - -
~ though there wasan extraordrnanly low reporting rate for AEs: compared to .
~the prior study. As’ opposed to the prior study's AE tabulation, here the S
~ highest reported number of AES overall is in the MDPI 50 group, albeit still a.
- very low number. ‘ In looking at these data, one wonders whether the '
- investigators for thrs study were Iess ngorous m elrcrtmg AEs than the pnor
study. but that is speculatrve R R A . ER

_BEST POSSIBLE 0O PY :

L 82432 LaboratoryAbnormalrtreslChanges - o

NDA 20-692 'éb15:001%; s

| .‘As in'the previous study. these data show reasonably comparable tolerablllty._ e




ibnormalities would have been difficult in any.case. . SRR
fVi'tél‘Signs'j_z-i_f R TN R PR A

82433

- These data are shown in the following table: .
Table9 B e

There were no safety signals detectsd from laboratory examinations. Since” - -
- laboratories were done only pre and post-study, “attribution ofany. .. e

Mean values for blood pressure and pulse rate were presented pre and post-- . - -
“exercise by treatment and showed rio clear treatment response when . L

. compared to the data from the' placebo group. There was, however, inthe -~ .~ -

- summary heart rate data at least some indication of more of a systemic .- .. e
“response with the MDI compared to the Diskus (either dose)as the post- = * '+ - 1
-exercise heart rate (2 minutes after cessation) was highestinthe MDI group. = -~ .+

[Chalenge T Plsebo | WD [ MDPI50 | MDPIi00

105 hour 28 28 .| 28 ] 99

_ Endofexercise | 159 | d61 158 . | 188 |

2 minutes post-exercise 115 _ 119 -] - 115 113 .

End of exercise | - 186 - | . 162 158 157

:‘1;."_::.._-2mihutespost-exercise N7 o122 ] 118 115

’%__i appearance of new Q-waves in a 37-year-old female in the precordial leads. - =

Condlusions -
Efficacy Conclusions -~ =@

episodically and delivered 30 minutes prior to exercise: The support for the

in part by supportive studies). - .

dose of the Diskus ~ particularly in the categorical analysis where at 8.5 = .-

meg dose testing than the 100 meg dose.: .

[ECGs, like the laboratories, were only performed pre- and post-treatment, . i
-and therefore would not be likely to reveal any information that would be - - e

discriminative for relative effects of the 3 formulations tested. Therewasonly. =
" “one remarkable change over the course of the study and this was the: = il

. The cardiology work-up done as a result of this change was unremarkable. - -

‘Study 2017 supports the efficacy of salmeterol DnskusSOmcgm the SIE SR
prevenfion of EIB in patients prone to exercise-related fall in FEV,whenused =
durability of protection beyond the first challenge is less clear in this study, o
but this in part may be due tdthe"population‘enrqlled'(‘a‘n_‘d _Wil_l:'b'e addressed - S
The MDI again appeared numerically (and by many analyses, statistically) .~
superior to the MDPI.. There was also little indication from this study thatthe "~ =~
100 mcg Diskus confers additional protection when compared to the 50'meg- .. - 1

hours there were a higher percentage of patients protected in the MDPI 50 SR 5 E




' 8.25.  Overall Safety Conclusions ~ .~

-any defined clinical effect otherwise..

.

oo 0N ORIGINAL -

. NDA20:692 SE1:001 . - SR

. From the safety data generated; there does not appear to be any clear signal . L
- of a problem with tolerability of the formulations: It does appear from the vital T
' 'signs data that the MDI may be more bioavailable, but this is'a weak signal: e
:-and, if reflective of a true pharmacokinetic phenomenon, did not translate into I




STUDY SLGA2002° -

-Asthma.” [sponsor title] ..

relevance to this supplement (it was not reviewed except for safety in the -

submission. : - - - T e
‘Objectives/Rationale .

83

... in patients 12-40 years of age with asthma, -

. 832

dates of December 11, 1993 and ‘June 30, 1994 Enrollment was planned for

L 8330 Summary of the study-Prot6¢b'|,'(in'c:'|udingf-améﬁdment.‘e;);}i;i; o
S Note - there were'substantial similarities
brief discussion is given below, focusing o
previously reviewed, For eas
Treatment Visits

Single blind dose of placebo (baseline) - followed i rand

833z

i °*. 7. salmeterol Diskus 50 meg plus MDI placebo; | - 3
e salmeterol Diskhaleriiso‘m'cg-plus‘MDl'pla'cebo.-,;s-._'_i IR
-Diskus-plu's_'Diskhale_'r'pla'ceboe_s (lactoseonly). . = -

. test days; with SUbjects_iohly- uSi_nQ_?'pin Ventolin between visits. - e

*."A Randomized; Double-blind - Double-Dummy, Single-Dose, Three-Way .. 00

Crossover Comparison of Salmeterol Xinafoate 50 mcg and Placebo Givenby . -1
“the Multidose Dry Powder Inhaler and the Diskhaler,for the Preventionof. ..« ¢
- Exercise-Induced Bronchospasm in Adolescent and Adult Patients with .~~~ L

- This study was submitted as a part of the PD linkage of th Diskhalerand
. Diskus in the original Diskus NDA." It is reviewed here because ofjits - . o

original NDA review because it was neither a pivotal efficacy study norwas it . _ o

+ Tocompare the efficacy and safety of sameterol 50 mcg via the Diskus " -
~ - (MDPI) and the Diskhaler (DH) versus placebo in the prevention of EIB

This was é':téwb-centér; randomiie'd,"d'oijbl"e‘-blliﬁd',? dbUb'léz-dU_hiﬁ'iy,- bl.é':ce:bof;' -
‘and positive-controlled, 4-way cross-over conducted in the US between the -

24 evaluable patients 12 = 40 years of age with a diagnosis of EIB. . © . .

between this and the prior protocols, so thatonlya' - -

n'the important changes from those protocols.. . o .
e of cross-reference, the enumeration has been kept consistent.” - = . i

om'sequence by: . . *

Ther‘_e;-was't‘o'be*-at least & 2-day-and no more than a 14-day period between




Tabero

R 'DeviceA_: w -DévicéB__'_;_-:_'_ _ '
"_:T're'atméh't':{;f .. [Diskus 50 meg . - Diskhglg( 50 -
- [MBFI80 " [Tbiister aciive | Tbisterplacebo
[oA%0 . ~ | Tblisterplacebo | T biister acive
'Placeb'bz.‘ - } - | 1 blister placebo_gi_: o 1 blister placeb'o":_

f-Al“s'b{the*exercisefchallenges were to be performed at 0.5, 5.5, 'ah:d_:1'155'1'- ERC R
hour_s post-dosing on treatmen_t visit days. SRR B T

© Endoints. - o :
- The primary variable was the same as the prior studies. -
Amendmentsfotheprofocol
. There was 1 protocol amendment instituted after enroliment began regarding . - -
- concomitant medications; treatment of exacerbationsand:'power"analyses-. but. .
_these should have had no major impact in the interpretation of the results. e
- Study population char‘acte'ristic_s:_i_g. SRR DR e D e N
-+ Twenty-two subjects between the ages of 15 and 36 years were enrolled into:
. 'the study. Two patients were excluded from the efficacy population by the -+ " e
. sponsor (1 failed to return; the"'o_ther-exacerbated,"nEeded--corti'costeroids'and__*' IR
therefore was in violation of the protocol).: Twenty-two subjects participated in- - Eh
visit 1, 21~ visit 2 and 20 - visit 3 (with 19 completing the follow-up visit). A~ [
total'of 8 visits were not conducted within the 2 — 14 days called for in the - . s

protocol, though none occurred before 2 days. Tenphin e
Demographics of the Population revealed most patients were male (13 outof .~
22) and all were Caucasian. There were 6 subjects between the ages of 15
and 18, all from one site.: The majority of subjects were in their20’s. Most. = =~ i - _
patients had a long history of asthma (87% had a history more than 5 years), '~ o
-+ with the mean screening FEV, equal to 3.73 L (88.5% of predictedy witha.. .. -
:. mean maximal fall post-exercise of 35.5%. . . S
" Concurrent lliness / Drugs i L B R RS I
- The sponsor lists a summaryof the concurrent ilinesses by body system. - BE TR
Although the majority of subjects had concurrent illnesses; they fell primarily .~ =
into the ocular, skin or ENT systems. -~ - - T 0 T
Concurrent medication use was largely :Un:remérkablé'.'pﬁmaﬁly”éb'n:s:l":stih'g-bf_E?g'i SR
oral 5contraceptives_',' headache/pain preparations, and vitamins. Interestingly, . .- .

" NDA 20:692 SE1-001 Cooess




. 83421

. 83422

ablell

unlike the other studies above
-subjects did take concomitant
“many subjects required RX fo _
-testing) despite the more liberal fall in FEV
subjects receiving at least some treatmen
the course of the treatment visits. - Additio
true exacerbation req
Efﬁt’:'a'cyi-Analysis;.:f.‘;.'j PESRICEREE
Datasstanalyzeq . -* . o
Results from both an Intent-to-Treat and an effica
presented by the sponsor
withdrew early,
exercise test
the'MDPI vs:
FEV, response to exercise challeng | R
- The primary analysis for efficacy was the maxirmum
- the first hour following
- efficacy population data. The investi
. the tests; particularly with the spacin
. The FEV, data (ITT

uiring prednisone tr

r' exacerbatio

e

(the latter excluding all

placebo data, since this is the m

nally; one pati

e job of timing-bf 5 R

+ NSAIDs were allowed in‘this trial and 4:

NSAIDs. -Also unlike the previous studies, = .~ . .

ns in clinic (from the exercise- =

7 allowed, with a total of 17 of the ' -

t (mostly Isuprel) treatment during. P
enthad a URIwitha = @ .

eatment. - - S

cy populationwere . T -
data on' patients who-
and data for patients'that-did'notico'mplejteia particular.” ~ . 5
)-- This review will focus primarily on the ITT population, andon - = -
ost relevant to this review. . B

percent fall in FEV, within .~
exercise testing and the sponsor focused on the '
gators did a reasonabil
g'of'the‘-t‘esting-post-do"sirig;'_ o
)-a're'summérized in the table below: . o

T Exercise
Challenge

T F"Iacebo_:” _
. | FEV, [SE) (%)
3720

_MDPIg0. | -

_DH100 [ i

- [#toshr

| 2.69 [4%] (-29)

| 3.31 4%) ¢10)

360

3.70.
3.40 [4%) (-9)

#é 55 h.r '

380
3.01 [4%] (-25) .

405
3.32 [4%] (-17)

4.01

3.44'4%] (-15)

3.87

381

3.06 [4%) (-22) - |

3.90 -

3.17 [3%] (-20) EI

- looked better in the sponsor's efficac
- percent dro
~Similar data were seen for the minimum FEV
- periods were statisticall
“Numerically, :
- FEV; = 8.08 L for placebo from a 3.8
: 3'.'0_6 L for the Diskus from a basel_ine oy T EE N S
' The categorical analysis again provided similar data to the analysis of the = . -

y-po

/ L baseline com
of 3.81L.c «.

‘oonemws -

pulationanalysis (with only a mean | o
at 12 hours); there was still no statistical separation at. TN

, analysis, although all three time. -

y significant for the' Diskus vs. placebo comparisons. . .
however, the results were unconvincing - with the mean minimum; .~
pared to a minimumof -

“mean response. These data are summarized in the table below. (note'that -~ 1 -




category)

Tablelz :: :

patients unable to conclude an exercise challsnge were included in the 220%

T Ch'alléng'e_ = - . — Placebo' . I\QDPISO — - DH50 i

Lo . e 21.
S <to%a ey W e 10 ey
T EN0%<20% 6 Qo) 1 gy 7 (3
T L220% 1150 (52) 6. (29)- 4 0 - (q9)
| &8hour A e
B T I R Y B R R TR
G E0%,<20% 3 (1) 4 (19) 73 (1)
e 220% 14D 7 - (a7
MShour: - - . SR S
Lo <10% 060 L (29) 7 (33)

0.5 hour

ey

o 220% 13 (62) 11 .- (52) "9 (43) |:

%fall . UUNY (% total) -~ (N). . (% total) - (NJ. (% total) i
21 21 :

' (33)

2M0%<20% 2 (1) 3 () 5 on |
9

“than placebo at the 5.5 hour test. There is very little evidence of protection ENe

‘out'to 11.5 hours in these adolescent and adult patients, however.-:: -

ﬁ;_;'app'r'oved.'- S
. Safety Analysis

The safety analysis included ail "p:éti'e"ﬁts‘ who received anystudydrug.

patients were withdrawn for anAE. . -
Adverse Event Occurrences

- acase of pharyngitis in‘a DH patient; a case 'bf-i‘ié'sospﬁéryngitis" ina:: "

“and lasted 6 hOUl'S O A A .
‘ 'éébo'rétory'Abnormélit’iés'/'Chéhgésiﬁf'?'é T N AR

PR ‘There were o signals detected i_rj"l_abbratpry--exa:mina'tions; CE

83433 ViaSigns

: ln thls analysis, the Diskus separated from placebo only at the immediate (0.5 : . 5‘ f'%'f -
“hour) test.: However, numerically; there is still an apparent effect with many: - ::'-'- SRR
‘more < 10% patients and many fewer 3=20% patients in the Diskus group; ©oc

“Comment - undoubtedly, these data caused the sponsor to rethink a claim of IR
-+ 12" hours duration for the Diskus for EIB (though they have established that = - |
_“duration for bronchiodilation). Therefore, the labeling for the Diskus will have .~ o
- %o be different from the MDI, where a'12-hour duration for ElBhasbeen: - " @

atotal
of 24 subjects, with each patient receiving all treatments over the courseof | -
the study.  No deaths or serious’ AEs were reported in thi"s'_'f:s,'tudy; and no - i g

' Relatively few AEs were reported in this 'étudy'(ﬁ during the treatmenit phase), - o
-though all arose in the active treatment groups. Of those that could plausibly IR
‘be treatme_nt-related (i.e.; equu’dihg‘a_-cataract) — the three worth noting arer o

5 Diskus patient, and a case of palpitations in a Diskus'patient;;- This latter ..~ g._-
. event was deemed by the investigator as possibly related to treatment - LR




Mean values for blood pressure and puise rate were presented pre- and post-
exercise by treatment and showed no clear treatment response when . -
compared to the data from the placebo group. - - RS FE A R
ECGS-”Nﬂf7§5ffffJfﬁf}f]'?fffffmf_,,, S i
ECGs were conducted at each treatment visit pre-exercise and 0.5 hours: -

. Post-exercise for each challenge:: The QTc data shows an increase in the:

- mean QTc and median QTc for this Diskus formulation compared to placebo S

ing exercise #1 (thatis,

The limited safety data generated in this study suggest some possibility of .. SR
“minor attributable local effects such' as pharyngitis, and also the possibility of = - ST
- systemic effects, since one patient experienced palpitations and there wasan -
. apparent effect on QTc at 30 minutes after the first challenge for the Diskus; - SR
These issues will be better addressed when looking at the integrated data for.. . = = ¢

. ppPEARSTHISWAY
e AONOR‘G‘NAL SRR

" NDA 20-692 SE1-001 L oonems.




i STUDYSLGA2003° "3"3 L S e T e {s-:_f SRR
"A Randomized; Double-blind, Double-Dummy. Srngle-Dos’e' Three-Way .
~Crossover Companson of Salméterol Xinafoate 50 and Placebo given by the ;; UL
~'Multi-dose Powder Inhaler and Diskhaler for the Prevention of Exercise- = - =

Induced Bronchospasm |n Pedratnc Subjects wrth Asthma [sponsortrtle]
T;'ObjectrvesIRatlonale FESE R 2

B4

& To compare the effit cacy and-%safety srngle doses of' salmeterol 50 meg’ vra '_ G
- the Diskus and the” __- :via Diskhaler (DH) with placebo i ln the '
preventlon of EIB m patlents 4 11 years of age wrth asthma

842 | S INES L B T S
[_Thls was a two- center randomlzed double—blrnd double-dummy. placebo
~ and positive-controlled, 3-way cross-over conducted in the US between the

~dates of Feb. 10" and Aug 12,1994 Enrollment was planned for 24 -
: -evaluable patients 4 - 11 years of age with a dragnosrs of asthma and EIB

_"Summary of the Study Protocol (mcludrng amendments) L
‘Population’ ; o ' .

" Patients ‘of the appropnate age were recmrted if they had a dlagnosrs of

-asthma by ATS-criteria and EIB. At baseline, patients were to have an FEV D
.. ‘of at least 70% of predicted and had to have a demonstrated fall in FEV, wrth REENE
- exercise of at least 20% from the pre-exercise testing.’ Patients had to be able - -~ - _

‘to withhold medications' prior to testing (notably, albuterol for at least 8 hours): ©. . . -
‘and not have received any inhaled, parenteral or oral corticosteroids or -

cromone drug for 4 weeks prior to testing (stable doses of BDP mtranasally

were allowed).. Environmental tobacco smoke: exposure was an exclusnon

criterion if the: exposure was 8 hours of more/day

Treatment Visits EEET A

Random sequence of

. salmeterol Dlskus 50 mcg plus l )placebo

salmeterol"’.—{so meg via DH plus Drskus placebo '
- Diskus plus) .= .| placeboes

There was to be at least a 2-day and no more than a 14-day penod between

treatment days, with subjects using pm Ventolin and- any other aliowed - SRS
‘medications (theophylline, oral beta agonlsts) between vnsuts so Iong as the R

proper withholding was observed S '
Assignment to Treatinent:

FREEI Al eligible patients were tor receive all treatments over the course of the study E'f' Co i
Patlents who dropped out however were not to be replaced '

-7 (vol 1.010, pa“Qe'1)o'f sE'1'-001_.;-_ T
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o - Active medication's'-ahd-t’he‘ir-mat‘cﬁihg'pla-cebos_“-'Wére_‘ supplied in identical, . i
.“double-blind Diskus and/or Diskhalers. Since the two salmeterol DPIswere © . =

so different; a double-dummy design was used. 0T hon it e e
Dosing =+ - T N R L T SR
Two devices were distributed to each’ patient, for administration as follows the = -
morning of test days (targetec_i_ 'fqr_ approxim'ately 0800): : : - - -

s

D'e\./ice'A L DevnceB .
L . MDPL ~ OH T
_MDPIS0 [ Tbisteradive | 1blister placebo
- DH 50 ' o 1blisterplacebd: ' - 1blisté_r aciive.  -_;-_

~ Placebo L 1 blister placebo‘_ o 1 blister placebq‘_. '

| Treatment:

. 8436 “Exercise Testing SR A VPR G
R - Serial spirometry was to be performed immediately pre-exercise (préceded |- o
- immediately in each case by vital signs); and at 5,710, 15, 30 and 60 minutes .- - - 0 L
“post-exercise. Duplicate determinations were performed (3 if necessarydue )
to inconsistency) with the highest of the three FEV, readings recorded. Note .~ . ' .
~that Polgar criteria weré used to predict normal values.: ©o e e R
" To be considered for enroliment, all patients had to have'a'drop in FEV, = = .
“following exercise at the screening visit of at least 20% from the pre-exercise. ...
‘value.” The'exercise challenge was a stepped technique utilizing a treadmill, =~ -
~changing the speed and incline to achieve a heart rate of at least 85% of the = -
- predicted maximum for age. . The duration was to be 10 minutes (2 at minimal -~ . BE
work load, 2 at 2/3 target work load and 6 at target conditions), although -~ .-
‘exercise in step Il could be stopped if the 'subject became too symptomatic. . S
-An attempt was made to-control head anid humidity to the ranges of 20 ~25¢C . .. - ' .~
for terriperature and humidity between 50 - 60% RH. . L
Any subject who experiericed a fall of more than 40% were to receiverescue . |
treatment, with isoproterenol MDI if between the first challenge and second = . - *
challenge or between the second and third, or Ventolin if beyond the third .~ . : ¢
-exercise test. BRI D R I D A ST

-+ On treatment visits, patients underwent predose FEV, assessment to assure

- stability of disease (within 15% of screening FEV,).- If the patient met the . oo oo
stability criterion, the first of the: two exercise challenges was to bedoneat. - .o

approximately 0830, timed for 30 minutes following dosing with study. . o

medications. The second was performed 5.5 hours following dosing with the .-

-~ third at 11.5 hours. These latter tests were-only performed if the FEV,had =~

. returned to 90% of the pre-exercise level:. Patients were to remain sedentary .~ -
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As.-sé:s{srhen't.s-;::;_; 3 S
. Efficacy Evaluations =~

The primary efficacy measiie for this study was also the maximum porcent.
fallin FEV, following exercise. - Also analyzed was the minimum FEV, . .
“achieved (unadjusted for baseline) and a categorical analysis of patients who R
fell <10 %, those who fell between 10% and <20%, and those who fell 20% of R
‘more in their FEV,.. - .- T R

“Safety Evaluations : . T RO ) B R SRR EN
' The following ‘safety measures were collected in the study: adverse events, R
“physical findings; and pre’/ post-study clinical laboratory evaluations, 2dead
ECGs were performed at'screening, and at each ViSit'Drior"o‘and'O;S'hcsurs AR
Ppost-exercise.. . . S R T U A
Medication/Exposure Restrictions. = T I

- Bprmore hours since any backup Ventolinuse
12 or more hours since any short-acting oral beta agonistuse . .- .~ o 1
124 ormore hours since any twice daily oral beta 'agon‘ist'pse orany

.- Serevent use (the latter per amendment) - - RATSR Ak AL
M S
‘Efficacy parameters:

The primary variable was an assessment of the percent fall in FEV, following .~~~ =
exercise; based on the lowest value recorded during the first hour post-. - S
exercise. The percent fall will be compared amongst treatments utilizing an,-; SR
analysis of variance F-test based on a crossover model with terms for subject,” -
treatment, period-and carryover:: The minimum FEV; unadjusted for baseline: S
will be assessed using the same testing.: Th‘e:categmical-cdmp'arisbnso'f__ R

FEV, were based on non-parametric stafistical testing.: .t o

Statistical / Power considerations DR B R EIEBEI IS AL
Sample size: Data from previous EIB studies indicated that 14% isa R
'réasonable_-'ass'umption'for't'he'SD‘-'c')_f't:he fall in FEV, post-exercise. Basedon Lo
this'and the ANOVA F-test crossover model with a significance level of 0.05,2 S
- sample size of 24 was reported by the sponsor to offer a >80% powerto. . .

~ detecta 12% difference between any two treatments. .o -

84313 F;_f_"A'-r'ﬁéHd:rnent's to the:b"rdtbcdl;ﬁ'f T A T SRR
.. Therewas 1protacol amendment instituted on March 23, 1994 after  ~
'+ enrollment began. Though extensive, this should not have altered the .- o
. interpretability of the results.. Note that per this amendment, at least 33% of e
“the subjects were to be less than 9 years old. e
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- Study population characteristics: R
Twenty-four subjects between the ages of 4 to 11 years were ébrﬁe:he'diahdj;; R
“enrolled into the study.: All 24 completed the study. Only 8 visits were not - SRR
‘conducted within the 2 - 14 days between visits cailed forin'the protocol,: .+

| [onewerslessthanthe2days . . . oo oo TUUTn

- Demographics revealed most patients were Caucasian (92%) and there were ST
- slightly more males (58%).. The mean age was'9, with 38% of subjects under - B
- the age of 9, with the remaindér between 9 = 11'years of age. The majority of -+ .

- Subjects had a histdry of asthmaof more than 2 years, with themean ... =1 i
- screening FEV, equal to'1.81L (88.2% of predicted) with a mean maximal fall. - -

. post-exercise of 30.6%‘at"s‘cre:ening._- ' e T
Concurrent liiness / Drugs : " -

only and 1 each during - screen, placebo and Diskus; _
- and'screen, placebo and both active periods . S

Efﬁcac Anal Sis'i:“iﬁiz*: .'35:53._.‘:;.“ R R B Y R R
“Although the Diskhaler data will be presented below because of th o similarifies
- in the formulations; since these data are not strictly relevarit to this application .~ o
~from the reQUIatory'standeint, they will hot be the' focus of the discussion,

Al 24 subjects who were randomized completed the study and these formed BRI
- the intent-to:treat population, the only population analyzed-and presented by - T
‘thesponsor, - o B Ol P LSk A

FEV1 responsetoexerCIsechallenge '_ S PP R R P T SRR
 The primary analysis for efficacy was the maximum percent fall in FEV, witin
the first hour-followi_n"g'-exercise_}__testing-.  R T LT

These data are summarized in the table below: =~ -

ercise Chal Spirometry. 1.~ Placebo | MOPI50 [ DHBO ] |
Exercise Challenge | assessment | FEV, [SE%] (%) _FEV; [SE%] (%) | FEV, [SE%] (%) |- = . .
#linital " TPreexer. [173L 176 - e
R I Post-exer... |."150 (3] (-13%) CU1T212)(2%) L LTA[0) (1%) | ¢ I
#2 5.5 hr - .| Pre-exer, ATeL. I T — Y7 En 18 o
 Fape————fPostexer. . | 1551t | 1770 eo% | 12 o) %)
L[ # 1Sk Pre-exer.  |175L " TIEs T T 17 I

e [Postexer | 150[1¢14%) | 171721¢6%) 1.78 2] (5%)
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